The sinus augmentation procedure of the jaw sinus (SAP) is a surgical technique which permits the prosthetic rehabilitation of the edentulous saddles by the insertion of dental implants where unfavourable conditions exist for their application. Nevertheless, apart from malignant tumors, benign pathologies exist, such as mucocele or radicular cysts, which can complicate the SAP, causing sinusal disturbances. In this study we describe our experience of SAP in patients with mucocele of the jaw sinus, and describe our surgical technique without the preventive emptying of the mucocele. Based on our experience, the SAP operation can be carried out without complications if the distance between the top of the mucocele with SAP and the osteomeatal complex (OMC) is 22 mm, or for mucocele no larger than 18 mm, In fact, these parameters guarantee that, because of the lifting of the sinusal membrane, the antral drainage (AD) duct does not alter or become obstructed.
The sinus augmentation procedure of the jaw sinus (SAP) is a technique which pennits the prosthetic rehabilitation of the edentule saddles by the insertion of dental implants where unfavourable conditions exist for their application, for example when the alveolar arch has a bone thickness of 5 mm or less (1) .
The basic technique foresees the access to the jaw sinus through the fenestration of its anterolateral wall and consists of implanting membranes, synthetic osteoinductive, osteoconductive materials or autologous bone under the membrane of Schneider in such a way as to reach a bone thickness of between 11 and 16 mm, sufficient to insert high stability implants (sinus augmentation procedure). The procedure is not usually difficult and guarantees a very high percentage of success (90-95%) also because, if carried out correctly, it neither interferes with the sinusal physiology nor determines alteration of the ventilation with successive inflammatory or even hyperplastic sinusopathies. However, apart from malignant tumours, other benign pathologies exist, such as mucocele or radicular cysts, which can complicate the SAP by causing sinusal disturbances (2) .
The diffusion of endoscopic sinusal surgery and studies on the drainage of the paranasal sinus secretions (3) have contributed in a determined way to understanding the basic mechanisms of sinusitis and have led to the modification of sinusal surgical techniques.
A correct sinusal ventilation through the natural ostium of the jaw sinus (NO) is in fact an indispensable condition for the correct drainage of the secretions (4). This is situated in an antigravitary site in respect to the sinusal cavity, and the sinusal secretions are drained by an active mucocilary transport mechanism always towards the only NO, so that if ostium accessories are present (5%), these can determine the recycling of infected material which, having come out of the NO re-enters through that accessory.
It is therefore evident that in the case of great quantities of mucocele, a SAP could push the cranial wall of the capsule towards the NO, determining the closure of the same NO with a blockage of the drainage and consequent sinusopathies.
In literature, in cases of mucocele of large dimensions, most of the authors prefer to empty them endoscopically (5) (6) (7) (8) (9) and then carry out the SAP. However, if this method is not associated to the adjustment of the structure of the ostiomeatal complex (OMC) which carried the mucocele, in time it risks determining the same complications in the SAP. To avoid this a preventive emptying had to be carried out (10) (11) .
In this report, patients with mucocele of the jaw sinus were studied, and technical surgery without preventive emptying of the mucocele is described. In the period between November 2004 and May, 2005, SAP was carried out on 13patients (6 male and 7 female) aged 40-65 years, who were attending the dental clinic for fixed rehabilitation of the posterior edentulous saddles and whose orthopantomography showed the presence of mucocele of the jaw sinus. Patients with anatomic structural alterations of the jaw sinus, malignant tumours and chronic infective sinusal processes were excluded from the present study. All the patients' case histories were examined and they underwent objective odontostomatologic and otorhinolaryngoiatric examinations, Computerized Tomography (CT) ( Fig.1 ) with 1:1 report, with 2 mm sections and 159 mm focus-skin distance. In particular, with the use of a caliber the size in mm of the mucocele was evaluated on the CT imaging, as well as the distance of its upper margin from OMC (Delta). The entire evaluation was carried out, in the pre-operative as well as the post-operative phase, 60 days from the operation.
The delimitation of the small window, made from the mouth into the maxillary sinus to the jaw sinus, was carried out on six patients with a straight handled ball cutter, whilst on seven patients piezoelectrical instruments were used.
Deproteinised bovine bone of different Granulometrics (Bio.Oss® Geistlich Pharma AG, Wolhusen, Switzerland) mixed with autologous chips was used as grafting material. A membrane in collagen (Bio-Gide® Geistlich Pharma AG, Wolhusen -Switzerland) was then positioned for the closure of the bone fenestration access. In all patients a plexic anaesthetic was carried out on the upper posterior jaw nerve and on the infraorbital nerve. The exposure of the antero-Iateral theca wall of the jaw bone was gained by the decollement of a trapezoidal flap in all its thickness with its minor base being in the alveolar crest and with two drainage incisions diverging towards the bottom of the vestibular fornix. The delimitation of the access fenestration (height: 15 mm; length: 20mm) on the antrum of Highmore side wall was carried out on six patients with a straight-handled ball cutter and on seven patients with piezoelectric instruments (OT6-0T2 insert). The entire thickness of the cortical bone was not penetrated, only until the surface of the Schneider membrane was visible. When the sinus wall was sufficiently weakened, with the help of an osteotome a fracture of the previously sculpted bone screw was carried out. In all cases the sinus membrane did not tear, and it was delicately lifted from the floor using variously angled manual elevators which had been purpose-made for six patients, whilst in seven patients the lifting of the membrane was carried out firstly with the EL1 and EL2 piezoelectric instrument inserts and then with traditional manual elevators. A mixture of 3 g Bio-Oss® and autologous bone chips, obtained from the fragmentation of the bone fenestration, was inserted into the space between the sinusal membrane and the floor of the jaw sinus until it was completely filled. A collagen membrane extending 2-3 mm beyond the opening margins was then placed on the bone fenestration. At this point the flap was replaced and sutured. After 7 days the stitches were removed and the implants were inserted 7-9 months later.
At the pre-operative CT examinations (Fig. I) the dimensions of the mucocele were between 8-18 mm and the distance between OMC and the top of the mucocele varied between 32 mm and 22 mm; at the post-operative CT (Fig.2) the size of the mucocele were unchanged whilst the delta was between 20 and 10 mm. None of the patients had any intra-or post-operative complications or implant rejection. The Odontostomatologic and ORL objectivity did not highlight any acute pathology of the oral cavity or worsening mucocele of the maxillary sinus.
After an eighteen month follow-up period none of the patients showed any clinical symptoms of the alveolar arch or of the jaw sinus.
The mucocele is the deposit of liquid, mucus to be precise, usually due to difficulty of the natural drainage of secretions. In odontostomatologic surgical practice, when a mucocele forms on the floor of the jaw sinus if it is large it can complicate the carrying out of a SAP, because of the possible interference with the osteomeatal complex.
In literature the mucocele of the jaw sinus is classified according to dimension and the general opinion is that in the case of excessive dimensions the cavity should be emptied prior to or during the SAP operation before lifting the sinusal membrane. This practice, however, on the one hand does not always take into consideration the possible relapse over time. In fact, the emptying of the mucocele, without a true marsupialisation, does not eliminate the possibility that, after having carried out the SAP, it can re-form and obstruct the OMC. On the other hand, the relevant literature does not precisely define the limits for such emptying. In our clinical experience we have taken into consideration not so much the dimensions of the mucocele itself as the distance between the cranial surface of the mucocele and the OMC (H), -calculated with precision by tomographic reports on a 1:1 scale and with the help of an otorhinolaryngologist from our University.
Based on our experience, we can confirm that in the case of patients chosen to undergo a SAP, where the preliminary examinations reveal the presence of a mucocele of the jaw sinus, it is indispensable to carry out a dental scan of the superior arch and a CT for paranasal sinus with I: 1 ratio with the aim of calculating the delta.
The SAP operation, in fact, can be carried out without complications when the distance between the top of the mucocele with the SAP and the OMC is 22 mm or for mucocele no larger than 18 mm. These parameters, in fact, guarantee that the lifting of the sinusal membrane does not alter or obstruct the antral drainage duct (AD).
